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We compare prostate biopsy (Pbx) characteristics from 3 years prior to the 2012 United
States Preventive Services Task Force (USPSTF) prostate cancer (PCa) screening guide-
lines with those of 2018, with a focus on African American (AA) men and healthy men
aged 70 to 80 years. We completed a retrospective comparative analysis of 1703 sequen-
tial patients that had had a Pbx from 2010 to 2012 (3 years) with 383 patients biopsied
in 2018. Data was collected on patient age, race, prostate-specific antigen (PSA), digital
rectal examination (DRE), total number of biopsies performed, and Gleason sum score
(GSS). The data was analyzed to determine whether the 2012 USPSTF screening recom-
mendations affected PCa characteristics. Two study groups were defined as group A
and B, Pbx prior to the 2012 USPSTF screening guidelines and that of 2018, respectively.
The study population consisted of 71% high-risk AA patients. In Group A (pre-2012 USPSTF
guidelines), 567 patients/year underwent a Pbx versus Group B, 383 patients/year, a
32% reduction post-USPSTF. The annual positive Pbx rate for Group A is 134/year versus
Group B with 175/year, a 31% increase post-USPSTF. In Group B, there was a 94% rela-
tive increase in total positive biopsies. Group A had high-grade PCa (GSS 7-10) in 51.5%
versus 60.5% in Group B, a 9% increase post-USPSTF. The proportion of patients with a
PSA 10 ng/mL or higher was 25.4% in group A versus 29.3% in group B. The age group
of 70 to 80 years demonstrated an increasing trend for patients with PSA 10 ng/mL and
higher, 31% in Group A versus 38% in Group B; high-grade tumors (GSS 7-10) occurred
in 61% in Group A versus 65% in Group B. After the 2012 USPSTF guidelines against
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Prostate Biopsy Features continued

PCa screening, our study shows decreased prostate cancer screening with decreased
Pbx, increased PCa diagnosis, and increased high-grade (GSS 7-10) PCa. These trends
were especially notable in the 70- to 80-year age group, which showed a larger pro-
portion of total patients (compared with pre-2012 USPSTF guidelines), increased PCa
grades, increased PSA levels, and a higher percentage of patients with greater than
50% positive cores. As our patient population consists of 71% AA patients, our results
support aggressive PCa screening for high-risk patients, which includes AA men, men
with a family history of PCa, and healthy men aged 70 to 80 years.
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164,690 new cases of prostate cancer (PCa) and

29,430 deaths due to PCa in the United States; in
2017 the report cited 161,360 new cases and 26,730
deaths. PCa is the third leading cause of cancer-
related deaths in American men. The incidence of
PCa among all races is 123.2 (per 100,000 popula-
tion); it is the highest, at 198.4, in African American
(AA) men and 114.8 in white men. The incidence
of PCa is the highest in men aged 65 years and
older (66%).! In the 20 years prior to 2012, prostate-
specificantigen (PSA)-and digital rectal examination
(DRE)-based PCa screening has reduced PCa mor-
tality by 50%.2 There are three million PCa survivors
in the United States.?

In 2012, the United States Preventive Services
Task Force (USPSTF) recommended against PCa
screening for all age groups (grade D).+ Survey data
indicate that subsequent to 2013, 50% of primary
care doctors did not offer PCa screening to their
patients.® In 2013, national PCa screening decreased
by 18%.” Unfortunately, a 72% rise in metastatic PCa
compared with 2004 rates has been reported.s-10 In
2015, 1400 additional cases of PCa-specific mor-
tality have been documented.! It is estimated that
if PCa screening is discontinued, 6000 additional
deaths due to PCa will occur annually in the United
States.!2

In 2018, the USPSTF upgraded its recommenda-
tion for PCa screening to Grade C in men aged 55
to 69 years and continued to recommend against

In 2018, the American Cancer Society reported
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screening in men 70 years and older.* As the life
expectancy for US men is approximately 84 years, an
increasing number of healthy elderly men will be at
risk for high-grade PCa.!* A 10-year study of 230,081
US veterans found that 10.5% died from PCa and
77.4% of the PCa deaths occurred in men between
the age of 70 and 89 years.!> There are approximately
24 million US men age 70 years and older.

In this study, we reviewed our 2018 prostate biopsy
data and compared it with our 2010-2012 data to
determine whether PCa diagnoses and PCa char-
acteristics have changed in our community clinical
practice after the publication of the 2012 USPSTF
recommendations.

Methods and Materials

In 2014, we published a retrospective analysis of 402
PCa patients diagnosed by Pbx.!® The study exam-
ined the Pbx characteristics of PCa patients from
2010-2012 (3 years). In 2018, we published a com-
parison of prostate biopsy characteristics prior to
(2010-2012) and after (2015-2017) the 2012 USPSTF
recommendations against PCa screening.” The
current study analyzed an additional 383 patients
who had had a Pbx in 2018. Data was collected on
patient age, race, PSA, DRE, number of biopsies,
and Gleason sum score (GSS). In this study, we com-
pared the Pbx characteristics of our patient cohort
prior to the 2012 USPSTF PCa screening guidelines
with the 2018 Pbx data.
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All cases are collected from
our community clinical practice
of a group of 10 board-certified
urologists located in Prince
George’s County, Maryland, in the
Washington DC metro area. Pbx
were performed on men with a PSA
of over 2.5 ng/mL, an abnormal
DRE, or both. Most of the patients
had a transrectal ultrasound-
guided 12-core Pbx under intra-
venous sedation on an outpatient
basis (a few patients were biopsied
under local anesthesia). All patients
were cleared for the procedure by
their primary care physician.

Patient age was stratified as
55 years or younger, 56 to 69 years,
and 70 to 80 years. The charts of
consecutive patients from our prac-
tice were reviewed and the informa-
tion was entered in a database. The
data was analyzed to determine
whether the 2012 USPSTF screen-
ing recommendations affected PCa
characteristics. Two study groups
were defined, group A [patients
diagnosed prior to the USPSTF
screening recommendations (2010-
2012)] and group B (patients diag-
nosed in 2018, after the USPSTF
screening recommendations). We
separated the Gleason sum score
(GSS) into two groups, GSS 6 and
GSS 7-10. We defined the GSS 7-10
group as aggressive because it har-
bors a Gleason score 4 or higher
component.

Chi-square or Fisher’s exact tests
were used to compare frequencies.
All analyses were conducted using
the SAS/STAT (SAS Institute Inc,
Cary, NC) software program.

The study was approved by the
Western Institutional Review Board
(study number 1087891).

Results

Prostate Biopsy

In the pre-USPSTF period (Group A),
1703 total Pbx were performed
over 3 years. The PBx rate was

567 biopsies/year, and there were
402 positive Pbx (23.6%). The
annual positive biopsy rate was 134
positive biopsies/year. In the post-
USPSTF period (Group B), there
were 383 total Pbx, an annual rate
of 383 biopsies/year. The number
of Pbx decreased in Group B by
32%. There were 175 positive Pbx
(45.7%), an annual rate of 175 posi-
tive Pbx/year. In Group B, there was
a 94% increase of the total number
of positive Pbx (23.6% in Group A
vs 45.7% in Group B) (Table 1).

Age

The age was stratified as 55 years
and younger, 55 to 69 years, and
70 to 80 years. A comparison was
made with group A of 402 PCa
patients and group B of 175 PCa
patients. In group A, 9% were
55 years or younger, 56% were age 55
to 69 years, and 35% were age
70 to 80 years. In group B, 9% were
55 years or younger, 57% were age 55
to 69 years, and 34% were age 70 to
80 years. The age groups were well
matched in both groups (Table 2).

Prostate-specific Antigen

The PSA in group A was under
4 ng/mL in 11%, 4 to 9.9 ng/mL in
63%, and 10 ng/mL or higher in
25%. In group B, the PSA was under
4 ng/mL in 7%, 4 to 9.9 ng/mL
in 63%, and 10 ng/mL or higher

TABLE 1

in 29%. In group B, there were
more patients with a PSA 10 ng/
mL or higher in all age groups
compared with group A. This was
especially notable in the age group
70-80 years, 31% versus 38% in
groups A versus B, respectively
(Table 2).

Race

The study was conducted in Prince
George’s County (PGC), Maryland
(Washington DC metro area), a
county with a three-fold higher
prevalence of AA men com-
pared with the national average.
According to the 2015 American
Community Survey, PGC is made
up of 62% African Americans, 14%
whites, and 25% other races. Our
study had an African American
representation of 71%, 16% whites,
and 14% other races, consistent
with the census demographic data.
We were not able to extract the
race from the data set for group
A because the study consisted of
patients in the same county and
in the same urology practice, we
assume that the demographics are
consistent between study groups A
and B (Table 3).

Gleason Sum Score

A GSS of 6 was found in 195 patients
(49%) In group A and in 70 patients
(40%) in group B. In group A, GSS

Group A
Prostate Biopsy

Total biopsies 1703
Annual biopsy rate 567

Total positive biopsies

Annual positive
biopsy rate

134/year

Comparison of Biopsy Statistics in Group A vs Group B

(2010-2012) (2018)

402 (23.6%)

\
Group B
Note
383
383 32% reduction

175 (45.7%) 94% relative increase
175/year 31% increase
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TABLE 2
Comparison of Prostate-Specific Antigen (PSA) Levels by Age in Patients With a Positive Prostate Biopsy,
Group A vs Group B
PSA 10 ng/mL
Age (years) n PSA <4 ng/mL PSA 4-9.9 ng/mL and Higher
Group A
<55 36 5(13.9%) 25 (69.4%) 6 (16.6%)
56-69 226 23 (10.2%) 150 (66.4%) 53 (23.5%)
70-80 140 17 (12.1%) 80 (57.1%) 43 (30.7%)
Total 402 45 (11.2%) 255 (63.4%) 102 (25.4%)
Group B
<55 15 1(6.7%) 1(73.3%) 3(20%)
56-69 100 8 (8%) 67 (67%) 25 (25%)
70-80 60 4 (7%) 33 (55%) 23 (38%)
Total 175 13 (7.4%) 111 (63.4%) 51 (29.2%)
PSA, Prostate-specific antigen.
TABLE 3
~
Race by Age in Group B Stratified by Positive vs Negative Prostate Cancer Biopsy
Age (years) n African American White Other
Group B
PCa Positive
<55 15 2 (80%) 1 (7%) 2 (13%)
56-69 100 79 (79%) 9(9%) 2 (12%)
70-80 60 40 (66.7%) 14 (23%) 6 (10%)
Total 175 131 (75%) 24 (13.8%) 20 (11.2%)
PCa Negative
<55 21 6 (76.19%) 1 (4.76%) 4 (19.05%)
56-69 118 77 (65.25%) 20 (16.95%) 21 (17.80%)
70-80 69 47 (68.12%) 15 (21.74%) 7 (10.14%)
Total 208 140 (67.31%) 36 (17.31%) 32 (15.38%)

PCa, prostate cancer.
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TABLE 4
Comparison of Gleason Sum Score in Group A vs Group B by Age
Age n GSS 6 GSS 7-10
Group A
<55 36 18 (50.0%) 18 (50.0%)
56-69 226 122 (54%) 104 (46.0%)
70-80 140 55 (39.3%) 85 (60.7%)
Total 402 195 (48.5%) 207 (51.5%)
Group B
<55 15 10 (66.7%) 5(33.3%)
56-69 100 39 (39%) 61 (61%)
70-80 60 21 (35%) 39 (65%)
Total 175 70 (39.55%) 105 (60.0%)

GSS, Gleason sum score.

of 7-10 was found in 207 patients
(52%) and in group B, 105 patients
(60%). GSS 7-10 was higher in
group B by 8.5% as compared with
Group A. In patients age 70 to
80 years, high-grade (GSS 7-10) dis-
ease was 4% higher in Group B versus
Group A (65% vs 61%, respectively)
(Table 4).

Digital Rectal Examination
Results in Patients With
Prostate Cancer

In group A, a normal DRE result
was found in 151 patients and an
abnormal DRE result was found
in 251 patients. In group B, a nor-
mal DRE result was found in 135
patients and abnormal DRE result
was found in 40 patients.

Normal Digital Rectal Exami-

nation and Gleason Sum Score
In group A, 78 patients with nor-
mal DRE results (52%) had a GSS of
6 and 73 (48%) had a GSS of 7-10.
In group B, 55 patients with nor-
mal DRE results (41%) had GSS of
6 and 80 (59%) had a GSS of 7-10. In
patients with a normal DRE, there
was an 11% increase in GSS 7-10

in group B versus group A (59% vs
48%, respectively).

Abnormal Digital Rectal
Examination and Gleason
Sum Score

In group A, 113 patients (45%) had
a GSS of 6 and 138 patients (55%)
had a GSS of 7-10. In group B, 14
patients (35%) had a GSS of 6 and
26 patients (65%) had a GSS of
7-10. Patients with abnormal DRE
results had a 10% increase in GSS
7-10 in group B versus group A
(65% vs 55%, respectively).

In patients age 70 to 80 years,
the overall frequency of high-grade
disease was high for both normal
and abnormal DRE result groups.
Specifically, in group B, high-grade
disease (GSS 7-10) was found in
73% of patients age 70 to 80 years
with an abnormal DRE and 62% in
patients age 70 to 80 years with a
normal DRE.

Discussion

This study reviewed our commu-
nity-based urologic practice and
found that the Pbx rate decreased

by 32% in the post-2012 USPSTF
period. Additionally, the PCa
detection rate was 31% higher post-
USPSTEF. We also found a 9% higher
rate of high-grade PCa (GSS 7-10)
in the post-USPSTF period. Despite
a 32% reduction in the number of
biopsies post-USPSTF guidelines,
there was a 94% relative increase
in the total number of positive
biopsies.

The Prostate, Lung, Colorectal
and Ovarian Cancer Screening
Trial (PLCO), on which the USPSTF
based their 2012 recommendation
against PCa screening, was found
to be 90% contaminated and hence
should not form the basis of national
guidelines.’$1° Unfortunately, fol-
lowing the 2012 USPSTF guidelines
against PCa screening, there was
a 64% decrease in DRE and a 39%
decrease in PSA testing.?? Other
large studies have replicated our
results and have shown that after
the 2012 USPSTF guidelines, Pbx
have decreased and positive Pbx
have increased and are associated
with increased rates of high-grade
Gleason scores and more advanced
disease presentations.?127

The benefit of PCa screening
was recently confirmed by Alpert,
in which a review of 400,887
patients under age 80 years showed
that annual PSA-based screening
reduced PCa deaths by 64% and
all-cause mortality by 24%.28

Our study is unique because
71% of the study population was
African American, a documented
high-risk group. The 2012 USPSTF
guidelines were based on stud-
ies in which high-risk popula-
tions were under-represented (only
4% were African American in
the PLCO study).?! In some of
the non-US-based studies that were
considered by the USPSTF, there
is also minimal representation of
African Americans and men age 70
to 80 years. A recent study showed
that GSS 6 is more aggressive in
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African American men compared
with non-African Americans and
is associated with a 100% increase
in PCa death.’? High-risk popula-
tions, especially AA and healthy
men age 70 to 80 years are dispro-
portionately adversely affected by
the current USPSTF guidelines.
Our data showed 61% of men age
70 to 80 years had high-grade dis-
ease (GSS 7-10). In our prior study
of 5100 US men age 70 to 80 years
with average-risk PCa (84% with
PSA lower than 10 ng/mL), 61%
had high- grade GSS of 7-10.33 As
surgical series have found that 50%
of GSS 6 patients on biopsy are
upgraded to GSS 7-10 at the time of
prostatectomy, it is likely that 80%
of our patients age 70 to 80 years
had GSS 7-10.343> Furthermore,
the proportion of Pbx patients age
70 to 80 years has increased to 40%
in 2018 versus 35% in 2010-2012.
To determine whether patients age
70 to 80 years had an increased
rate of 50% or higher number of
positive biopsy cores, we reviewed
our 552 positive biopsies (total
of 1194 Pbx from 2015-2017) and
175 positive biopsies (total of 383
Pbx from 2018). In 2015-2017, 28%
had 50% or higher positive biopsy

cores whereas in 2018 it was 35%.
The published US literature shows
that men 70 years and older have
more prevalence of PCa, more
locally advanced PCa, more meta-
static PCa, and more deaths due
to PCa.?¢-3 Qur study shows that
limiting screening for high-risk
men over age 70 years is harmful.

Since 2013, morelocally advanced
PCa, metastatic PCa, and PCa-
specific deaths have been docu-
mented. The 5-year survival rate in
metastatic PCa is 28% and the cost
of treating metastatic PCa is well
over $200,000.% More importantly,
patients with metastatic PCa have
more pain, a much lower quality of
life, and almost certain death. The
annual cost of the screening PSA
test is $25.

The 2018 USPSTF guidelines
upgraded PCa screening in men
age 55 to 69 years from a D grade
to a C grade but still excludes men
age 70 years and older. We believe
the reports strongly indicate that
PCa screening should also be made
available to detect early PCa in
healthy men age 70 to 80 years.*
Based on our data and others, the
USPSTF should urgently endorse
PCa screening for men, especially

for high-risk populations including
African American men, men with a
family history of PCa, and healthy
men age 70 to 80 years.*!

Over the past several years,
new tools to facilitate PCa detec-
tion and risk stratification have
entered clinical practice. These
include imaging technology such
as the multi-parametric prostate
MRI*2 novel genetic and molecu-
lar tests,> and chemical assays.**
These new diagnostic and risk
stratification tools give clinicians
the ability to counsel patients
regarding which prostate cancers
are indolent and appropriate for
active surveillance and which are
aggressive and need treatment.
These technological innovations
have significantly reduced PCa
overdiagnosis and overtreatment
in clinical practice.

Conclusions

This study shows that the annual
Pbx rate decreased by 32% after the
2012 USPSTF PCa screening guide-
lines but the annual PCa detection
rate increased by 31%. High-grade
GSS (7-10) PCa increased by 9%
after the 2012 USPSTF guidelines.

positive biopsies in 2018.

age 70 to 80 years.

e This study shows that, in the authors’ patient population, the annual prostate biopsy (Pbx) rate decreased by
32% after the 2012 US Preventive Services Task Force (USPSTF) prostate-cancer (PCa) screening guidelines but
the annual PCa detection rate increased by 31%.

e High-grade Gleason sum score (GSS; 7-10) PCa increased by 9% after the 2012 USPSTF guidelines.

* Despite a 32% reduction in the total number of biopsies there was a 94% increase in the total number of

e As the patient population included 71% African American (AA) men, these findings suggest that the USPSTF
should immediately endorse PCa screening in high-risk populations to decrease the rising trend of PCa
morbidity, mortality, and the high cost to treat advanced PCa.

e The authors strongly recommend that prostate-specific antigen— and digital rectal examination—based PCa
screening should be made available, especially to AA men, men with a family history of PCa, and healthy men
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Despite a 32% reduction in the total
number of biopsies there was a 94%
increase in the total number of pos-
itive biopsies in 2018. As our patient
population included 71% AA men,
these findings suggest that the

USPSTF

should immediately

endorse PCa screening in high-risk
populations to decrease the rising
trend of PCa morbidity, mortality,
and the high cost to treat advanced
PCa. We strongly recommend that
PSA- and DRE-based PCa screen-
ing should be made available, espe-
cially to AA men, men with a family
history of PCa, and healthy men
age 70 to 80 years. u

The authors thank Sharon Salenius for her
thoughtful review of our manuscript and data
analysis.
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